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(54) THIN FILM CAPACITOR AND STACKED THIN FILM CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure a high capacity 
required for a high speed digital circuit while reducing 
inductance by forming a rectangular electrode having 
short and long sides, a dielectric thin film and a 
rectangular electrode sequentially on a substrate and 
forming a capacity take-out part on the long side in 
same direction of the rectangular electrode. 
SOLUTION: A rectangular electrode 2 having short and 
long sides a, b is formed on the upper surface of a 
substrate 1 and then a dielectric thin film 3 and a 
rectangular electrode 4 are formed sequentially on the 
upper surface of the rectangular electrode 2. A capacity 
take-out part 5 is then formed on the long side b in 
same direction of the rectangular electrodes 2, 4 and the 
current flow through the upper and lower electrodes 2, 4 
of the dielectric thin film 3 is reversed. The ratio b/a of 
the short and long sides is preferably set at 2 or above. 
Bumps are formed of solder, or the like, at the capacity 
take-out part 5 and connected with an external circuit 
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(57) [H*tJ] 

•duj z >x<Dmm^ y?yy-ts£ xsmamnm 

lf\ $7c, MSftSia^LT, £«7c5ft£LTPb, M 
g > N b £^tr ^ D 7 X * -< h S*£IWfc3Mgflfr 6 ft 
%mm 1 M mttT<DB«{M«BiT?a&oT\ 1 0 0MHz 

(M\s> r-iDkmmmtf 200 0 m±x\ fr-Ditmm& 

(OU&&&tf± 1 5 %&F*3T*£ 9 , tt^t*W 5 V/,* n 
ft 5. 




1 

[M$92] 3§j2<Dg££a, ©BCgS * b Life 
b/a*«2W±T**Ci*1MI4:'r*»5l»HlE 

4*«W2/tmJMTO»»t-e*oT, $"J£Sfe&l kH 
z TOltM4UlK2 5 0 OJK_h, 100MHz 

(MS) T*<DttBm*&2 0 0 OU±X*%>K), fr-^HM 
mm<DU&.<8V£tf± 1 5%&Lft (-4 0°C~8 5°C) T' 

i , Z rfeitf S nZ^fZ^U-JXJjJ bMtifem 

wtofr&ttswmvib-sT* cne©)*»*B a t i 

w Zr, Sn, 0 3 £MLrc$$<Dxl3&TSyt>\ 0 
1 k:fettSSI^A-B-C-D-E-F-A"PHSnS 

Sd#0. 10-0. 2 5 nmV$>Z£t%ffll&ti-5 

n$m i *fctt2E«©«R3>7 f >ij-. 

( x , y ) 

A (0. 0 1 , 0. 01) 

B (0. 0 1 ,0.0 5) 

C (0. 0 2 5, 0. 0 8) 

D (0. 0 5 , 0.0 5) 

E (0. 1 0 , 0. 0 5) 

F (0. 10 , 0. 0 1) 

ymxnmt, mwmmmmtz-gKicmML-as; 
%tf]ff lt&3 c tzn®. ttzmmmmma y 

[0001] 

* * yxtDmm? >f^«t tfiiaiiia >-r y-? 

[00 0 2] 
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it «*»a»c«kaf *<esi«Da&* 3 ye 

y£=L— fU^MCjS^T^ C P U-^-yXflCD^D-y 
^BiaSlilOOMHz^eaiMHz, f-^H/U 
®*Py*fl»ftfc3 0MHzfr6 7 5MHzfcfifaMfc: 

[0 0 0 3] Sfc, LS inmm&ifift&Q + y'fftw 

ttffiTo«isiic*a. ens i cEggoiasiSft, saja 

10 ft, ffi«Effcfc#t/\ 3>xV^I?©gi&a$o a n&/h§!#: 
[0 0 0 4] a>7*>**/J^!JSS*fr3fe4&k:t4- 

»owifc««f?nfeBW(**w< u mmittzct 
<d?*>, =iy7 t yy-<Dm\-c&z-&m$iS'(x<D®£m 

20 Wz.t>mm He 384 Lfc # fc^-f S*S«E<D»ffl»ft 
ffiT*, 3>7*>-9-fc*a*nfcx*;l/^-%Rj^|c^ 

[0 0 0 5] f A «y ^'J vf^tt^nstt 

T, 1 OOMHzfrS 1 G HzlC&lfZ ffimtmmzft 

^x^y-ry^thxmm\mm\,r^frnm^r^ 0 

v-pyzitffimkMtinttMzffi'Pu <<y#>?$y 
[0006] ffcfc-s, nyf^oiigMc, 

o = 1/ (2 a (C L) 1/2 ) ^SJ9SdKT<D 
^>e-^>X^gJixfig^R^^5 0 f<f 0 T?|*C 
<QM : ?l£Wffi1M&M<Day7 i y-ybLT&5$:i\ mc 
f>f. T*«-ry^^^yxi:LT^5$t/>, cot? 

40 46, i co»^aaas« { »<aak:on, n>x>+>-^ 

MPS UT L $ U\ D >?'y >7 [Hli^ffl!lO«!gttflE©l^^fg 
[0 0 0 7] »fc«fiOL S I tiffiiR^ftOia^fcJ:* 
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ti\ f o « I C ©ftffiSiftS J: 0 fe ffift&ftllc 1 1> THt> 

[0008] ^yTyv-cD^y^^^tyxumWM^ 

[0 0 0 9] L3^bft««&, ±8BS*^a«¥if#SJ:-5 
?<D=iy7yV£LT<v®mtf&<tLTL%5 0 

a*^BT?st), c Lfc w-ntf i gh 

[ooio] -<y^^^>x*w^s-fr«75r 

«*«/Wc^-**S, 9 3 ttfHKgR« n fflfc^EbT 
[0 0 1 1 ] n 1 *ffiif«36fe'0 

m«Tte»K{fcLfcfflfcLTl#HJIB6 0-9 4 7 1 6f 

[0 0 12] »BMfc**ffJfflL;fcWfcLTttftlW¥ 
4 - 2 1 1 1 9 1 - 8 8 3 1 8 

t>\ =tyry^-<Dmammmtc^<r)^mim±r\ 4n 
[0013] mz^mt, -*cD««isB«^dtr« 

[0 0 14] ^3©^STtt, ^Rti«!Lft3>f> 

vzm\Wi-$ 5 c £tc «t o r my #9* yMttm 

tiZtmmicmyz-jryxittfmtVZZo #9J£ 

t&Jcffi (T. H. BubungftSv IEEE Transcat ions on Ele 
ctromagnetic Compatibility, Vol.37, NO. 2 (1995), 1 
55) fcfcl^Tfc, fyyffl/WO^iJJ'HilL^S© 

[00 15] 

Wm?v7ay7yy-\cts^T&mffinjmti:'{y?i7$ 
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yxomi&rzfricfr loop ht*&o, i o o n 

5 OMHzSSir&So *-ftH>*, ^ftOftSMHzfr 

6 1 GH z<9^x^*;U@gSfc*foS-f Sfci&fctt, '> 
&< £^Jy#?iiyxtf&.-tpH&LT<Dl''<)l(DTA 

yfv yyzi yTy-v-tf&mt&Zo 

[0 0 16] /^yJr-^-^jllSfifcrtJKSn 

io 3mm<Dft&tf&Zi)\ imkWzmyittzy^t 

nwmzm^-z. i)*«a«*/j%s<u 2) #® 

-r««6*«HU 3) MW»»HPBtk:«fc 

9#JSHsas% 1 0 omh zfiLhterSigss^a&So 
[0017] -75, ^^^y^tfts^ns, a 

20 ;l< 3 y»»T?{4 1 /i mWTOJlp-ett JtR Mm 

[0 0 1 8] set, 100 oM.±.<D&^immmzt> 
< & k> , a+M h z cu:T©n«*»« osaas 

fcfcfefc, J±ifW4W*i|g£ii4>-f-5Ci:) %stci: 
JEWS/ F«fcfcfc3KHj&S#%^trfci& x j^jgjgtc 

J[0 0 1 9] ifcWMH zfrSlGHz £0^3$ 

>X©II3 >7=>-9-fe<t IfflWIiWBBn 
[0 0 2 0] 

[00 2 1] $e>t, mn#mmit, temTzmtbTP 

kHz (gjg) TOitSRi*^ 2 5 0 0W±, 1 0 

o m h z mu) wttmmmtf 2000 &l±X'2z> k> , 

5 °o t) , *?sft«# 5V//I m giia^i±^«^to 
50 m'pmtf 4 0 yoW^Tfe 5 c£im*Li/\ 
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[0022] mmfcumit, ^mfcmtbxB 

T i . Zr» Sn, 0 3 £SLfcB$<Dx fei^y 
tf, 0 1 tW^A-B-C-D-E-F-Ati 
SnSKHflfc&tK fro, ^ayxij^ h^ B (D^ 
ffiiiifilldtfO. 10 — 0. 2 5 /imTSSCi^li 

[0 0 2 3] 

( x , y ) 10 
A (0. 0 1 , 0. 0 1) 
B (0. 0 1 , 0. 05) 
C (0. 0 2 5, 0. 0 8) 
D (0. 0 5 , 0.0 5) 
E (0. 1 0 , 0. 05) 
F (0. 1 0 , 0. 0.1) 

-So 

[00 2 4] 

J; 5, i&-Jy#?$yxit%mz£ttf-?z?>o ftic 
&j]BVinm<DMm(Dm-$z a , sjacs? ^ b t ltc 

'j^-r^c^nr^&^o 30 

[0 0 2 5] ^LT, ±H2^a>'r>-9-fc ( fcO'aSS 

[0026] u^>t, *%w<Dmm^yTyvis£zfm 
■Jy¥?5yxzmi8.?Z£ttf-ez% 0 40 

[0 0 2 7] 

[0028] 02 fc*^Bioiin >r y^ffimtmtf. 

S73««mfiB2©±®l£:(iKm^3^^?n, C 50 
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l/^ 0 ZLX. S«KtaaJS^«fi2, 4 IrI© 
*iflbte»j«**rctr»>x SWftWii3CD±"F©«S 

2, 4t^ns«^jE5isii:?nTi^. 

[0 0 2 9] «, HafcflaEOSWHayx^*^-. 
ft#$4fttff l 2<D±iBfc:j4Si«ft»«i 3immz 

n, 1 3 <D±mia±MjjMtfwm 1 4 # 

3 <0±T©«fii 12,14 icffitiZWMtjm-Jifat s 

nxv*. 

[0030] *SSm?JB^sn5S«i:LTH\ 7*5 
•f, MgOfg B B B> S r T i 0, Jji&f^ 

£fcfi^ (Cu) , -y^Vl/ (N 
i) , (Ti), XX(Sn), Xr>l/XXf 

(Fe) iIt,L<ii»gSL^ 0 ft 

b<> KHisansicfe^sfigttft^^a ( Cu ) & 
ffisfc^ ecu) wiwasu^. 

[0 0 3 l] $fc> 4^®5£j&R«S& 0ij*.fcf, 

a*(Pt), 4(Au) , ><9s*7A (p d) , m 
(c u) mmmfrt>%2>$><Dx\ cn&©?-5-?&&& 
(p t) fc* (au) MKmnffess. p t, Autt 

[0 0 3 2] flUBBA!*, **9-rx CVD, 

[0033] *mi<Dgft&mffittimtEMtfre> 
Sfc^snsttsrefcs,, f lt, Sjaicga^tB^ 

JBriten* fro, JS20fi;**a, gaog^btL 

y#wic£9'iy7tf&i&ztifti®®®icmm-£nz 0 

[0 0 3 4] *fc, KmiiKfi, ^®7C^i:LTP 
b, Mg*J«tt;Nb^-§-tf^D7"XA-r hSItl^KfUll 

tl kHz (SS) -pOttBSW**^ 5 0 0JW±, 1 0 
0 MH z (SS) T?OJtSS«*«« 2 0 0 0 J-X±T'S t) » 
AOitSW*Oiaft«Ptt*«± 1 5 96Wrt (-4 0 °C~ 8 
5°C) TfeO. *St«^5 V/^mep*D^C9it^«^(7) 

[0035] tmtmm<DWomtL-z. m^t 

Mt LTB a> Ti, Z r*5«kt>*S n*#ft5^D7 
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^MBaTii-. 7 Zr, Sn, 0 3 £$LfcBSM)x 
fcJctfytf, llfcfelWA-B-C-D-E-F 

£<?W5ISffiKgd#0. 1 0~0. 2 5 fim£>k<7)t, 

[0 0 3 6] i& *^t*5i/^T{i±l2LfcKm»Jl 
tflflcSSL^tf, ±IBLfe«^©PZT, PLZ1\ 
B a T i Oj , S r T i Oj , T a 2 Os #<0^ft)i 
flre£oTt>&<, ft\cm£ZnZt>(DT*&l3;\,\ CCD 
•fcSfcKWttSIBiJBfc^ PVDj£, CVD& Vtltfjl, 

[0 0 3 7] ±IBLfcP b-Mg-Nb^fcitfB aT 
h-r, Zr, Sn, 0 3 TiSn§ffiSt©SlftH 

SST«>3i«#«j&Vhs < , fro7y y-^-X'r-;!/ 
# 3 -f * y%ffl<D® 6 fft «fc o Tflf l ^JtR *sp* 

•ret ^sii wt^ an snfc & «> -pass . c n e>/ w * 
it* J: iw- y xy-;i/tc mizj* yw&\*tin^iS.<D 

Wft<n®$&fr 6 3 > h p— * S VOl/ • y;l/?£, $ 

fcaif^ ffl©«#t«t^T*^sww*s-rB a (z 

r, Sn, Ti) 0 3 3&##fc#B Lfc<DW5 0 
[0 0 3 8] Pb (Mgw Nbw ) 0 3 (PMN) 

[0 0 3 9] *r» (Pb) OW«g, ftHKfc 771/ 

3+^F^63i^$n^ / >*< fcfe 1 r 

. OH, R* OC 2 H, OH, R 3 COOH (R, , R 
2 , R3 : m.m& 1 JW±<D77b*7l/«) T*K2ftZ>®m 

icm&rzo com, sMt&aitmMiTiiit'Sttm&ic 

[0 0 4 0] ^CMg, MNbOfUlS, ft&ff, 

Vs. Nblt^Mg : Nb=l : 2 cD^MfcT R , O 
H, R 2 OC 2 H< OH, R 3 COOH (R, x R 2 , 

r 3 : mm®. 1 ai±<07fr*frZ£) T^znzmmicm. 

fcl^T 6 5 6 cm" 1 f»fifik:KlR*#L, fflO^SftO^ 
ffc£«W)#ftTfc fe^Tt ££&M g - 0 - N b 

[00 4 l] I RX^ r-;Wcfc^T6 5 6 cm" ftjfi 
ti, WT0«fc5fc#te#*S o (l) MgfeiffNbC ! 
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z. £\c£ #FrtTNDIWx-T7l/£jS;&{Bji 
•^§^0 (2) ±f2<Di9fcMg:fcJ;0-*Nb<D7;l'3 

®, x* 5 >«fcft«*n*sssfl3««si*pf 

3#i4 0 (3) Mg<Dfi)l#ymi&£N b<D77l/3*i/ 

10 jtT<5?3}£o (4) Mg£>7jc&{fc!t&|i:Nb<E>77l/3*$/ 
h\ * S I ^ti M g ©7;I/3 K N b «!)#»fl2ft©iS 
M8*ftfc«fc 0 . ^rt?©W77l/3-;|,£jS;£flgjt?- .5 
7? & 0 (5) «BW«ftO*«tt*/|N« < Mj£<D 
x ^ y -;i/7 ^ >^?©^t W*sanrr s 7j 

'l4#^l#JS^^:^<^>#1aT^c^3^^T ! fe^S:M g - o - 
N bm&ZtitZM g N b £-£771/3*$/ K^*^« 
T-#§ 0 cnScD^^T'fc, ^ftMg-O-Nb^ 
(2) *<tt>' (3) (Vft&ffW. 

20 $U\, 

[0 0 4 2] $7c, ^Lfc±EMgNb^77l/3* 
^tT^\ tOxSOM g N bJS£77b3*5/ K^affi^Lfe 

ft?Pi-e<D®b& ssi/>{ijK7;i/3-;i/^Cctt3, a 

[0 0 4 3] f^S Ltc P b M g N b M-&7 
71/3*5/ KJSjtt, fcSl/HiMgNbvOl/fcP b : (Mg 
30 +Nb) =1 : 1 <7)*7l/JtTJi-&L, PMNMIS^jgfg 

[0 0 4 4] fWLft p MN«HKtt»ft«aMEU:k:x tr 

.feoiai-ra. 

[0 0 4 5] 3 0 0°C~4 0 OTCCgfirP 1 ^ 

7l/Mi:1-S 0 i@ojtjftt0. lftmWT««SU\ 
[0 0 4 6] d«-Mffil«Jf%«)g|AII<:ft«$-p|RD 

Jitm 7 5 o°c~8 5 o*c-e«aa*fTi/\ *5Ewo 

<D®&&*%m?% tmc 0 . 3 /i m~ 1 fi rntfmt L 

[0 04 7] C<0<t^PMN»ia, MgNb^7 
71/3*5/ Kd?**rt-r*IR, MgRtfNb<0^Ji{t-& 
%»K©SiS{Sii, S:r>*£-g-77l/34 ; >' K^^^ftf- 
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I^Tfe, $SftMg-0-Nbje££*rrSMgNb« 
*7*3*S/ K*dJ*S*» C©MgNb«[-&7;b3* 
> K4»?*«rjS»i: P bWffiftSftfc^g^tTP b 

(Mgw Nb M ) oi KiJEftffijK^^ia-rsjSfcw 
[0048] z<om%^mT*mt>tircMgNbmmim 

6 5 6 cm"' MicKte^L, jS«©aitT 
BEtea^J^-fh (MgNbz 0 6 ) Icifii^Ji^ 
O, &B&Mg-0-Nb*S££frf*MgNb1g£7 

/m+s/K^jwgjasnTv^*. c©fca6, mourn 
mtmimics® mmmmm) \cttLx&%.-e& 

K>, Mg-0-Nb«-&6%«Sn«Cl:ft<, Pb 
(Mgw Nb^ ) Oa iJSMfcWB/SSttS. 
[0 0 4 9] COPMNHiJJEfl:JSJBE*a#L, 

t), PMNSffliOl^ttt, SiJ^&^l kHz (S 
S) T*©i±SPPf5tf 2 5 0 0JX±, 100MHz df 
fi) T-©i±S§*^#2 0 0 0«i, ltSi«¥©££ttl£ 
tf±l 5%WP3 (-4 0°C~8 5°C) , lttMff5V/ 
// m9ttn^jtRV*4))feNW 4 0 %JLXP*3 & S„ 
[0 0 5 0] ±EOMgNblW7*3*5'K» 

^su^ttjcin^jsaia-r s c t 1 «t t> & n m^--^ 

g N b V;l/*2tr P b (Mgw Nb M ) 0 3 fuggft 

*«?n^„ c©PMNw«ft}s}K*a*u *&*f 

«tOx ±EfcHMll©WttjW»StiS. 
[0 0 5 1] B a T i ,„ Z r. Sn, 0 3 ^MMlC 

[0052] *%w<Dmmimmit, b a t i ,„ z 
r, sn» o 3 tmLtcm, x t y wm i icmi>rcm& 

Lfrt>¥i3ISJMagd#<0. 10-0. 2 5/i 
m£?iJ£-f3£,©T-fe3o 

[0 0 5 3] CCTxtyA^ 1 (C/^Lfc^A-B- 
C-D-E-F-ATH^n5a5HP9tL/cCD{4, 01 

(i. -2 5-8 5iCfc:fe^T»*§«©ig*gfl3SS}B<± 
V^icmtRWV 1 2 0 0 <fc 0 fc/J^ < ft^frST'S 

So 

[00 54]* SIC, »#A -Bit) &£<!Be&£J§ 
£\ iPBxtfO. 0 1 *9fc/h*Hi£fctt, DC^ 

S«lSl»i:3&S*»5T**o ££tc£fc, f&tfF-Ait) 
*>T73»C&3#g\ Ep-SytfO. 0 1 <fc9&'h£<^#& 
BaTiO, O^^aStiOJtR^Sjy/jNS 

[0 0 5 5] *^fc*j^Tf±, xfcy£©BM&b\ H £ 
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1 fcfeW-a«#A-B-D-G-A"eHSftSttHrtlc 

C<:T% £C (x, y) It (0. 0 5, 0. 0 1) 

C00 5 6] Sfc, ipJ§tefittgd*0. 10-0. 2 
5 /x m t L It ©fci\ ¥i^efi«[g d 0 . 1 0<fct>&/h 

Sft^TfcSo ¥^ISttSSd«t0. 2 5/itni; 
10 !) DC/W7*fc»-fSJ*8HMs©g 

«*©lRj±fc^5j£fr5 0. 14-0. 2 5jimT*&3 

[0 0 5 7] *^©BMftitlt©lltj(fcl\ iB^ftfc 

0. 3-1 /im^H$Ll>„ 

[0 0 5 8] *^©^«^»^(i, £/l7icj!t£ 
LTBa, Ti, Zr, Sn^ttMP^XWh 
WSkSm&lS"<*1biT. Ctl^MBa T i 
20 Zr, Sn, 0 3 t^LfcBf© x&tfy «Dfit«?H 1 ©|§ 
#T?H*ft3ttHrt©IKft»iK*ttHU C©»ffl[*S 

[0059] ap-B, 4389j©B*ttitH& &j&#<d®. 
j*©mw, mm, mm® (o. o 5-1 ^ -eoig 

[0 0 6 0] 5M\ Ba, Ti, Zr, Sn^I^ 
30 *>**frr**aBW[. SltKft, &SWi&S7;Un 
^r-> K© «t 3 aW«#JRft-&W*tB»IB»i: U BaT 
i i- .-y Zr, Sn, Os tc*5ttS xMy <DWBtfm 

£©84 ©# J; t) m c 3b^T-# -5 . 
Ba (Ti, Zr) O3 feiriB a (T i, S 

n) o 3 mmzmicrmu smcttm-iztta: 
40 [0061] me c o bxmm±icm^nrcmmf)-> 

ZfiW»l%W)9it<1ttbl£jztK.rt>?2 0 0-6 0 0°CT* 
7 00-900 °CT30#~1 0 ^F s ^ B B H {r:ffl 

»*as*fr^ c c np>©Mflj~^ B e a ftffl^a©-^© 

*^ «»t0. 10-0. 2 5 /t m©¥^ISfitiS% 
f#Sfc46tC®^-§-W#H^4iT- 10 5 0 — 1 1 4 0°CT 
1 0#K~3B£fIflj&/£;&fTK 5/imJ-XT> M^tf, SI 
B0. 3~2/£m©*SSW©BIS«:»it*»« 0 TJ^iB 
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[0062] ^mic^rit, ^wwfmmtLT, 

S r , C a , NafAM Mm%UT?MXt 

[0063] */t, mztitcmmwmmte. Ban 

i-,^ Zr, Sn, 0 3 TmtlZ&ghffltDmic^ Ba 
(T i , Z r) Ch % B a (T i , S n) 0 3 tfflffiJL 

[0 0 6 4] C<D<fc-5£B aT in, Zr. Sn, 0 
3 JfMmVto. B a T i Os CDT i H?%Z r S^atf 

jStt^SfaififcS/? h U SffiT3fflBfl!>ffflEgPe— * 

[0 0 6 5] BaTin Z r» 0 3 £ B a T i 

m Sn. 0 3 T»H\ BlUB^-f h«JHifc»tT3jiSt 

i i-x-/ Z r « S riw 0 

[0066] t< t>icmm*<D¥i%m£i,fmzmfr< lt 
[0067] seicsfc, mmmmuooMHz cm 

[0 0 6 8] IP^ ilftSlOttlW, ftl£J5tt 
tiU KHzfiiffl OOMHzffnfm 2 00*J«fc 
tfl 1 OOJGLkTNfctK 8**g*<DS*#tet>3>7*:/ 
tr<DJ I Sftftlc*tf«Btttt*njgU JLoaSGftWE 

v/n mvmnmumc 3 0 %*»fc/jvs^;fci&, ism 

[0 0 6 9] *38W©aWIS!«Bt3>r>-9-tt, gffi± 

satsiafc*»64saB»ossr«tt*sfc, ism 

So 

[0070] ^wommmmm^yTyy-oi-mmm 

[0 0 7 1] JfLT, 0 5»C^-r«t9tC, J 
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21a. 21 bwisi-^ffijogjafcti^n^nsMKfcb 

3P2 3a, 2 3b««-flKJo»««tU ^IWKDg^ 
tt*8i2 1 a\cB&2tl1t®M&m&2 3 a{ifig?«8i 
2 5atg^n, fflW<D5^tdi2 1 blcj£$ 

*nfcs««6BS2 3 b&i%?m®2 sbtmm^nx 

«fiP«i2 5 a, 2 5 btt L^ttfcJ&SSftTfc 

[0 0 7 2] $fc, a±»fcJg«*n*«H80B<D&5r« 
10 «*fi|2 1 aO±iSfctt, S§tttt»jg|2 2Wgj««n, 
iffii?*g2 5 a, 2 5 b<D«s»*l«B&ft"CV« 0 ttHP« 

mz satgfimtfmmz 1 b^ii^tc^ ^« 

H2 5 bi:g£JB#Wi2 1 a©ffi|«i:©H(i^ 

[007 3] c <D J; 3 aa«^MM3 >7*>tf«!>ft5fJB 
#««2 1 a, 2 1 b « J: CflMffcMOII 2 2HJJ5fcBI 
20 ItM?n§c 06~09}c, *58B^©aSM?iJKn 

[007 4] 

[^SEffl] ft-f. Pb (Mgi« Nb M ) Oa fr?>& 
Smmtmrnt, BaTin, Zr, Sn, 0 3 tL 

[007 5] (Dpb (Mgw Nb M ) 0 3 fr&fcS 

2 - ^ h^i/X^/-;l/ffJT*jt^ft ( 1 2 4 °CT2 4 
30 W £f T l\ MgNba-&7;I/3*^K»» (Mg = 
4. 9 5mmoK Nb=l 0. 05mmoK 2-p< 
h*S/x*y-;H 5 0mmo 1) ££/£Lfc 0 
1MB (JfekW) 1 5mmo 1 t 1 5 Ommo 1©2-^ 
h+2/X^y-;l/^jg^t, 1 2 O'CT-a^giWttJ: 
0, Pbi9l8ft»}K*^jaLfc. 
[0 0 7 6] MgNbMIS^attP bttm#®m**: 
;HtPb : (Mg + Nb) =1 : 1 {cftSj; ^rg^L, 
^£T*-h9-3«#U Pb (Mg>/s Nb M ) 0 3 (P 

mn) we<*:}s}R*-&j«Lfco ii©?§fS©2ia^2->c 

40 h*^x*y-;l/Ttt3ffifk:«|RU a^^tL^c. 
[007 7] WMtftZP t (1 1 1) ^6 5 O'CT'X 

<e»?«fe«, 3ooic-eawaa*i»iiBfTi\ y;n» 
8 3o'c-z?i^ o»s«fT»r\ mm 

0. 5/im, 1. O^rn, 2. 0/imd3l!®©P b 

(Mg w Nb w ) Oi mmzmco n^nrmm^ 
io tn^nm 9 5 %T-^ofco 
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13 

[0 0 7 8] imLtc£T<DMmmmicm&0. 2 mm 

fcfEKU LCR^-^ (ta>)W b/SvA— Kfrfg! 
4 2 8 4 A) £ffit>Ts 2 5 °C, 1 k H z ( A c 1 0 0 
mV) OfcftTttlW*. R*S**#ii>fc*S£* *n 

^njtshPP*^ 620, mmm&tfo. 0 3 6t^ 

/to 01 Olc-4 0°CfrZ + 8 5°COSSg5HT- 

SMitm (Ak/k (2 5°C) ) tt-9. 6%*>P> + 

6. 0%fc± 1 S%«rtT*-3fc. Akfi-40°C 10 

*^ + 8 5*C©J±»«*OS{t« % k (2 5°C) &2 5 

[0 0 7 9] 01 1 tCjfcR^Clt^Jf^fcSttfcjF 
"To itS«^ 5 V/ mTOJ±^^©^^{± 4 0 % 

[0 0 8 0] ±m<DWm3yT>y-<D lMHz^l. 
8GHz-pO-f>t:-^>Xl#tt%, -r>t°-^>X7 
•fUf- (ka^U'y h/<y*-KttHHP 4 2 9 1 
A) fcfflVvrSMLfc. ifBIn >f ^©WlBBSaR^ 
3 0 0MHztt±tft5±?, «®ffi»*3 <fc tf«ffiJ5# 20 

*9HEUfeo W^JQKSK 1 OOMHzW^-^V 

feofco si 2 »cjtiif«*ojgisa»Wtt*^-r . sit. 

[ 0 0 8 1 ] © B a T i i->-y Z r, Sn, 0* t LT 

7-n-yD^v , ^3Z') A&tfr h7 — (V—~f 30 
ptf+^xX^ ?g«T'fe^.2-p< h+so:*^— ;Wc 
igfrU fftffto. 4M (mo i/i) rlSo^y 

0. 4MSScD/ i !U'7A^^{ / PiaLfCo C 
ne>0 4a<D?g$£\ BaTi^ Zr. Sn, 0. 

[0 0 8 2] Cn5#^J§^e^ (Pt) 
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t***3 o o°ct i ftmm&mtgizfiitK c©», 

*5*7 5 0°CT-5^P B 1$g H B H ftffl^5na^Tofco CO 

<fc 9 ft^ tr>3- nc isjgKoa^sesftfflsiMa 

0. 8 /j mOlK§ML, i^f I^ifi 1 0 5 0-1 
1 4 0 °CT 1 Igmftjftftff b\ §£JS0 . 6 n raTS 1 <D 

[0 0 8 3] ff6n^Rft«ff««XI8Sj»l3S (X R 

d) »c*D»of*ffofcfcc5x ^-rnfe^Dyx*^ 
Wf-mm (s em) tj:D8B»u ¥®m&*mz 
bu*mMLT±%mm£u Tswfirefcap tat 

CR^-^-t^oTtf^, SI£HSSf = l kHz, 

ftiiramEVnns = i o Omv tLtc muwitmnm 

(K) , S§*»£ (DF) &<fctf-2 5°C£8 5°C<5Df| 

[0 0 8 4] -2 5 1C©8i«gaflDg{fc3S (%) 
lis -2 5 °C C- 2 s 2 5 "COffliS 

MCa fcbfcB^ (C-2S -C a ) XlOO/Cs? 
8 5'C<0^«^»©^ft^ (%) ft, 8 5°C<Q» 
Ces fcU 2 5 'C^ifiMC £ LfcBf, 
(C«s -C a ) Xl 00/C a T'*46fcc $fcDC/W 
7^*. «flE*0J4nUft^*&flD»«sac. , 5 
V//im©ftE*ffi&nLfcfcS<0»«g*Ci £LfcB# 

(Co -Ci ) /Co x i ooT°$.tb, mncmm 

Ltco 

[0 0 8 5] £tc, ^y^-pyxri-^^i? (t^ 

Isy h;*«y#— KttSH P 4 2 9 1 A, 

HP 1 6 09 2 A) *f^TlMHz~l. 8GHzt 

fe*t«wtt9Miii*feca-3 7to -<yv—?y7s-mm. 

®&mmz£K>, 10 0MHz (Sffl) IcfeltS^fiBi 

S l {ctkT o 
[0 0 8 6] 
«1] 
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ray 

No. 


vfit 

f A IB 


y ml 




K 
1KH2 




DF 
00 


1LRS 

K 
lOOHHz 


i 
i 


n aia 


u-uiu 


0.25 


1890 


1701 


2.76 


a 

c 




A AOA 


0.22 


1790 


1629 


2.62 


0 


A flirt 


A AOC 


0.21 


1780 


1655 


2.43 


J 


n aia 


A ACA 


0.19 


1770 


1663 


2.23 


£> 


ji niA 


A ACC 


0.17 


1735 


1648 


2.15 


0 


y.tKo 


A At A 

0.010 


0.20 


1473 


1389 


2.42 


»T 
1 


u,ua 


0.020 


0.17 


1510 


1419 


2.23 


O 

o 


U.UZd 


0.035 


0.15 


1520 


1444 


2.20 


q 


U.U£> 


0.050 


0.14 


1520 


1444 


2.06 


in 

1U 




A ARK 


0. 13 


1500 


1455 


1.81 


11 
11 


A fYK 


A fan 


0.13 


1325 


1285 


1.73 


1? 

lb 


U.U&l) 


A 1 (Y\ 


0.10 


1115 


1093 


1.55 


10 


u.uou 


A A1A 


0.17 


1490 


1430 


2.54 


14 


U.UOU 


0.020 


0.15 


1540 


1478 


2.21 


LLj 


U.UDU 


A A3C 


0.14 


1520 


1474 


2.16 


Ifi 
ID 


U.IaXj 


A AEA 

0.050 


0.14 


1505 


1459 


2.11 


17 

i 




A ACC 


0.12 


1500 


1470 


1.76 


lo 


A fWk 


A A1A 
9.010 


0.15 


1340 


1299 


2.37 


1Q 


O.080 


A rwi 

0.020 


0.14 


1380 


1352 


2.10 


20 


0.080 


0.035 


0.13 


1375 


1347 


2.07 


21 


0.030 


0.050 


0.12 


1330 


1323 


2.00 


22 


0.080 


0.065 


0.11 


1320 


1293 


1.92 


23 


0.100 


0.O10 


0.13 


1205 


1169 


2.20 


24 


0.1*) 


0.020 


0.13 


1240 


1202 


2.01 


25 


0.100 


0.035 


0.12 


1225 


1200 


1.95 


26 


0.100 


0.050 


0.10 


1200 


irrc 


1.88 


27 


0.100 


0.065 


0.09 


1170 


1158 


1.75 


28 


0.110 


0.010 


0.12 


1060 


1058 


2.11 


29 


0.110 


3.050 


0.08 


1030 


1019 


1.67 



16 



DC) WW 

E=5V/ 
no GO 



24.3 

24.2 

25.1 

27.0 

29.2 

17.3 

17.5 

18.0 

19.9 

22.4 

25.0 

26.1 

Z3.4 

23.5 

25.1 

26.5 

28.6 

18.6 

18.3 

21.0 

22.5 

23.5 

14.7 

15.3 

16.8 

18.2 

20.7 

11.0 

16.0 



-25 t 



-4.50 
-5.80 
-5.32 
-5.08 
-3.80 
-5.50 
-7.10 
•5.50 
-5.80 
-6.0O 
2.20 
12.50 
5.40 
6.20 
5.80 
-5.30 
8.00 
3,90 
4.50 
4.30 
3.60 

-5.80 

-2.50 

-3.20 

-2.70 

-2.10 
5.50 

-1.30 

-1.40 



85t 



-4.2 
-2,2 
-3,0 
-3.9 
13.5 
-1.4 
1.8 
1.9 
2.0 
-7.3 
-7.7 
-21.0 
-2.0 
1.6 
0.7 
0 

-13.3 
-1.6 
0.7 

0 

-0.9 
-14.0 
-1.1 
0 

0.8 
-1.7 
-13.2 
-0.7 
-3.1 



[00 8 7] aifr&WBJ;3fc:, 01^A, B, 

c> d. e, f, A©«»-pH$na*awo««{*» 

mt, lKHziitflOOMHz (3SS> ic&VZtt 

mnmzzn^m 2 0 ofciin 1 0 o«±©jsr« 

<. 2. 7 6%aCft'bZ^CtffW 

[0 0 8 8] $fcO. 1 0 11 m£ffi®ttS4>fieB (N 
o. 2 7, 2 9) m 1 KHzlCiSlf&itmmmiAl 

2oo^m^&^t\ 1 0 oMHz<Dttmmm&i 1 0 

0*}Si:&-3TL£3o 

[0 0 8 9] *5Sm?tt, DC;W7XtStS 
SWSao^fttt, 5V///m01Wtfe^Tt3O% 
*StOfiTT?*0, lKHzfeifflOOMHz (S 

&) fcfettsJtWI^tt^hftii 2 oofeiffi 1 0 

[0 0 9 0] HftWl 



30 (4 6. 7 P afcHJfUfco 

[0091] 7v*xr*y^-mci*mu*>i>#—t 
[0092] ltS*;i/^-fc*-yy hfflfctinauoK 

asisfccton. 5 6mhzco^s«e^9iri 

•14— S fc ft 5 <t *? Mm L fco 

[0093] £tc &fa*j\s#—icmmzrirc&fo<D$ 

50 [0 09 4] ±IStrci'9^LT^e>nfcPb (Mg 



17 

U fc«S-frfc«, 3 0 0°CT°mm.% 1 SMWtK V 

ilUm 8 3 0°CT* 1 #|ffl ©«H8*frlr\ 
Pb (Mgi/3 Nb M ) O, »K*»fc 8 
[0 0 9 5] »5ttfc±Of«ft»Bi®±teU5>;* h£ 
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[0096] imhtzmrnwrnm 1 e«t <3%%m*mm 

0«K3>f>t0 1MHzA»5l. 8GHz^>k° 
U-y h/<v#-KttHHP 4 2 9 1 A) Zm^TMlZL 

[0 0 9 7] 
C«2] 



t$f4 


ttft 


a 


b 


h/a 


SIC 


C/ab 


4ym>* 






No. 




OB 






11P 


nF/nr 8 


L (pjQ 


a. 


fo (MHz) 


1 


IB 


0.25 


1.00 


4.00 


8.8 


35 


120 


0.5 


155 


2 


a» 


0.35 


0.70 


2.00 


8.7 


35 


130 


0.5 


147 


3 


m 


0.50 


0.50 


LOO 


8.8 


35 


190 


0.5 


134 


• 4 


m 


0.71 


0.35 


0.49 


8.9 


36 


290 


0.6 


99 


• 5 


m 


1.00 


0.25 


0.25 


8.6 


34 


340 


0.6 


93 


6 


m 


0.30 


0.30 


1.00 


3.1 


34 


150 


0.4 


233 


• 7 


m 


0.35 


0.70 


2.00 


9.0 


36 


440 


0.6 


80 


♦ 8 


m 


0.71 


0.35 


0.49 


9.0 


36 


810 


0.6 


58 

91 


* 9 


a» 


0-50 


LOO 


2.00 


LI 


2.2 


2790 


0.1 



[0 0 9 8] £<D&2fre>, mz.li, Iffllf4©i 
H2©«JiT, a = 0. 7 1mm, b = 0. 3 5m 
rat^l), 9nF, 

2 9 0 p H©ffr&jj*u ttiaaaawQ 9 mh z v& 

0. 6 QT"&ofc 0 

[0 0 9 9] £ftteBNo. l~8fc-3t,>T, ifiayf 
>^*^»fLT^e§a*?SS^ (S EM) ft»*fro 30 

li#ISOf?li|!lO. 5 /tmT'feofco 
$fc, a = 0. 3 5mm, b = 0. 7 0ramOlil? 
2 ®Ml&ftlt8. 7 n F, 

13 0pH©«*^U MSjattft^l 4 7MHzT'S 
9, gffifi8#ttO. 5QTSofcc £fc, WffiaffS^J: 

« t> /h £ < -r s k . 

[0 10 0] $fc, H3©^Tft©«ffite«Eft**lffi 
tfJlKfrlRj©^, a = 0. 7 1mm, b = 0. 3 5mm 
©£# (ftCB#^8) , S«fig^{4 9. OnF, -fy^ 40 
^^>XO±8 4 0 pH, &ffi$#li0. 6Qfc<3, 
#JBS88Ktt 5 8 M H z -eft r> ft. Set, ^Mi&g&tf 
5§</>a = 0. 3 5mm, b = 0. 7 0mmOtf (1^ 
S*f7) ©#&T?fc, S«dS»«9. OnF, 
*>Xl8M4 4 0 pH, 8iSU8#H:0. 6QT*fet), 
ftSii&Sti 8 0MHzT*oft. 

[o i oi] mmm^ i 9©es*a2 t^ufe 

fc\ K£HS^9fcttB a T i 0 3 ©/W*jWSBfl;«fc»j*l 
fci&fcJfALfco *ffiS«Sfc9©S»##%BJ©JiJl 50 



[0102] ctie.^2<D^A>6, -/isfc^^a 

*M A^lOnFf, ^omfitSaSfeD 2 OnF/m 
m 2 JK±©*S»?\ A&JiSR^l 0 0MHzW±O 

^Yit (b/a) -Tftte-B-fy^^y^, 
^2 00p HJMT?** C k tf&g-efc 0 , b/ a # 2 

[0 10 3] H2fe«tffH3©li5fl|Jfifcfe— Safest) 2 
OnF/mm 2 «±©*§*#86ti;fc 0 WfcH2©« 
it*k0» «JEPMNfi«lt*ffl^T«UBtt*'a = 0. 
3 5mm, b = 0. 7 0mmOi:t, Si*^. 7nF 

(3 5 n F/mm 2 ) , <fy#2*il/x 1 3 0 pH, # 
fiHSStf 14 7MHz ©tfttfc^Lfctf, 0 3 ©Sit 

XfcU 4 0 pHT\ #£ffl&ft#<8 OMH z ti&fr-o 

rzo £<Dm3<Dnim&it'ist&<Dmmi-y-7xy7 t yy- 
tmveto*), ctxT^yzt^yxiDim'tii&Xs^ 
frfrttmcM,'p-$iiZ<i bitTZT, l OOMHzJ-X 
±<D±®mTfry-?Vy7ay7 T y*)-l&mm-Vt%;^£ 

[0104] mm 2 

BaTi.,-, Z r, Sn» Cb (x = 0. 0 5, y = 
0. 0 2, miVtmNo. 1 4) *»64*tt*»«*± 

12© i a ictt«u hs^j i (DtmtmmawsievHD 
mmzyryvzimmmm 1 krattic LzrmLtc e 
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[0 1 0 5] 
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20 



* [S3] 



No. 



10 
11 
12 
•13 
•14 
15 
•16 
*17 
.18 



mm 

Ufa 



m 
m 
m 
m 
* 
m 
m 
m 
& 



0.25 
0.35 
0.50 
0.71 
1.00 
0.30 
0.35 
0.71 
0.50 



1.00 
0.70 
0.50 
0.35 
0.25 
0.30 
0.70 
0.35 
1.00 



fa/a 



4.00 
2.00 
1.00 
0.49 
0.25 
1.00 
2.00 
0.49 
2.00 



sac 

nP 



6.5 
6.5 
6.6 
6.6 
6.5 
2.3 
6.6 
6.7 
1.1 



C/ab 
nP/oi* 



26 
26 
25 
26 
25 
24 
26 
25 
2.2 



L <pH) 



125 
130 
196 
398 
430 
160 
430 
896 
2750 



20 



30 



[0 10 6] C<D&3fr<D, 

1 0 n FT, frimmmmc t> 2 0 n F/mm <D* 
££Afifttfl 0 0MHztt±©ffi3>fy 

/'a) WlVUt* tftb^V^>x*'2 0 0pH 
[0 10 7] 

[0 1 0 8] IP'S, 7;l/5 ^S&iifcB&Mfc-ry* 

[0 1-0 9] £tc. t&TWMtLT, HkSNOBUlMM 

[0 110] fRHtfc»iia>x>"9-0 1MHz^& 
1. 8 GHzT®'fy\£-#yx®&^ JV\L-#V 
X7i-7^*f- ita. Vis y hv<v;fr-K*fcSHP 4 2 
9 1 A) *ffll>T»C£Lfco #%«88SS^aXb = 
0. 3 5X0. 7 0mm 2 T\ l§1!ft?iffiitf 5 ScDlf 
^HMi*'4 2. 5nF (-JlSfcOx 34. 2n 
F/mm 2 ) , ^>^^yx^3 5pH, H$<!)g 
SWl OOmQ-efcO, ttffi^&Sttil 3 0MHzT'$ 
ofco £S&c, WM&mtfaX b = 0. 2X0. 2mm 

3 n F -(-JiSfcU, 3 5. 8 n F/mm 2 ) , 

nmmmmz 2 9 8 m h z fc. 
[0 111] 



£1 



0.5 
0.5 
0.5 
0.6 
0.5 
0.4 
0.6 
0.6 
0.1 



f. 08b) 



177 
172 
150 
98 
95 
260 
92 
65 
91 



101 1 2] .tot, -momtimmmzo 2 0 n f/ 

mm 2 «±<£>*SM, frofg^fy^^yx (1 00 p 
H#TK 1 0 0MHzW±©#fiHS»*t,o«gt-5* 

* 7 ^'J vfy^ifttsc t^tf , fii 0 

OMHzfrS 1 GHzO^ny ^JUgas-ef&f^-rSBfiS 
[0ffi<Dffim&tBHJ!] 

[Il]WSBaTi h7 Zr, S n, Cb fcfcl,> 

[02] *awo««a>7 f >^©S2W*a*^«»ffl 
0T*&3 

[03] !^©»Sl3>-r>-9-©S*«/S%^-r«SJffiH 

[04] ^sswcawswissyryy-oaawji^*^ 

[0 5] (a) ttH30a-a«k:?ft-3feBfffiH, 
(b) ttH3©b-b«fc»^fc*TliHW5. 
[06] *»W®aWS!»M3>'r^-9-©«^H*^-r 
$f&0T*&So 

[07] H6©A^*^Mfcfl!nBHT»*„ 
[08] B6CBjfr|Rifr&j|fcfl[ieBr?&.5o 
[0 9] 06£DC73(&J^eMfciE®0T*fe^o 
40 [01 0] H^M-Pf^SLfcPb (Mg>/3 Nb M ) 

o 3 mmvmfemm®. 1 k h z fc^ttajtswofifi 
#i4£^ir0-e&3o 

[01 1] fS«0reflF«LfcPb (M g 1/3 N b 2/3 ) 

o 3 msaom&mmsL 1 kHz ^fctf -sjtsiw^ottfit 

[01 2] £«0gT?fls«LfcPb (Mgw Nb M ) 
l • • •** 

2. 4, 2 1 a, 2 1 b • • -m^mmm 
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[01 0] 



* 

5 

Q 



16 
14 

12 . 
10 

a 

6 
4 
2 
0 
■2 
•4 
-6 
8 
-10 
-12 
-14 
-16 
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CLAIMS 



[Claim(s)] 

[Claim 1]A thin film capacitor which forms on a substrate a rectangular form electrode which 
consists of a shorter side and a long side, dielectric membrane, and said rectangular form 
electrode one by one, forms a capacity extraction part in a long side of a uniform direction 
of said rectangular form electrode, respectively, and is characterized by things. 
[Claim 2]The thin film capacitor according to claim 1 characterized by b/a being two or more 
when the length of a and a long side is set to b for the length of a shorter side. 
[Claim 3]Dielectric membrane is a thin film of 2 micrometers or less of thickness which 
consists of a perovskite type multiple oxide crystal which contains Pb, Mg, and Nb as a 
metallic element, Specific inductive capacity in 1 kHz (room temperature) of test 
frequencies is [ specific inductive capacity in 2500 or more and 100 MHz (room 
temperature) ] 2000 or more, And the thin film capacitor according to claim 1 or 2, wherein 
the temperature characteristics of specific inductive capacity are less than (-40 ** - 85 **) 
**15% and percentage reduction of specific inductive capacity at the time of direct-current 
5v/micrometer electric field impression is less than 40%. 

[Claim 4]Dielectric membrane is a thin film which consists of a perovskite type multiple 
oxide which contains Ba, Ti, Zr, and Sn as a metallic element, these ingredients - BaTi 1 

y Zr x Sn y °3 "" a table " in tne bottom, x and y at the time, The thin film capacitor according 
to claim 1 or 2 which exists within limits surrounded by line segment A-B-C-D-E-F-A in 
drawing 1 , and is characterized by the average crystal grain diameter d of a perovskite 
crystal being 0.10-0.25 micrometer. 
( x , y ) 

A (0. 0 1 , 0. 0 1) 

B (0. 0 1 .0.0 5) 

C (0. 0 2 5. 0. 0 8) 

D (0. 0 5 . 0.0 5) 

E (0. 1 0 , 0. 0 5) 

F (0. 1 0 .0.0 1) 
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[Claim 5]A lamination type thin film capacitor which laminates by turns two or more 
rectangular form electrodes which consist of a shorter side and a long side on a substrate, 
and two or more dielectric membrane, forms a capacity extraction part in a long side of a 
uniform direction of said rectangular form electrode, respectively, and is characterized by 
things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the large scale, the thin film 
capacitor of low inductance, and lamination type thin film capacitor which are allocated in 
the electric circuit which carries out high-speed operation about a thin film capacitor and a 
lamination type thin film capacitor and with which the object for the bypass of a high 
frequency noise or change prevention of power supply voltage is presented 
[0002] 

[Description of the Prior ArtJThe demand corresponding to a miniaturization, slimming 
down, and high frequency etc. is becoming strong with the miniaturization of electronic 
equipment, and advanced features also at the electronic parts installed in electronic 
equipment. In the high-speed digital circuit of the computer which needs to be processed at 
high speed, especially a lot of information. The clock frequency of 100 MHz to hundreds of 
MHz and the bus between chips also has [ the clock frequency in a CPU chip ] 30 to 75 
MHz, and improvement in the speed remarkable also in a personal computer level including 
a mainframe. 

[0003]ln order for the degree of location of LSI to increase and to stop power consumption 
along with increase of the element number in a chip, power supply voltage is in the 
tendency of a fall. It is necessary to also combine passive components, such as a 
capacitor, with small large scale-ization in connection with improvement in the speed of 
these IC circuits, densification, and voltage lowering, and to show the characteristic 
outstanding to high frequency or a high-speed pulse. 

[0004]ln order to make a capacitor into small high capacity, it is most effective to make thin 
the dielectric pinched by the electrode of the couple and to thin-film-ize it. Thin film-ization 
conforms also to the tendency of a fall of the voltage mentioned above. On the other hand, 
many problems in accordance with the high-speed operation of an IC circuit are problems 
much more more serious than the miniaturization of each element. Among these, in the 
removing function of the high frequency noise which is a role of a capacitor, especially 
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becoming important is a function reduced by supplying the energy accumulated in the 
capacitor in the momentary fall of the power supply voltage produced when the 
simultaneous change of a logic circuit occurs simultaneously in an instant. It is what is 
called a decoupling capacitor. 

[0005]The performance required of a decoupling capacitor is to the current variation of a 
load section quicker than a clock frequency to be able to supply [ how ] current quickly. 
Therefore, it must function from 100 MHz certainly as a capacitor to the frequency domain 
at 1 GHz. However, a actual capacitor element has a resistance component and inductance 
component other than an electrostatic capacity component. The impedance of a capacity 
component decreases with the increase in frequency, and an inductance component 
increases with the increase in frequency. 

[0006]That is, if electric capacity of a capacitor is set to C and inductance is set to L, the 
resonance frequency of this element can be written to be f Q =1/(2 pi (CL) 1/2 ), and the 
impedance in resonance frequency will give the resistance component R. At f<f Q , this 
element is served as a capacitor of the source of charge supply, conversely, by f>f Q , it will 
act as inductance and this element itself will be a source of release of a high frequency 
noise. For this reason, the inductance which the capacitor element itself has will restrict the 
transient current which should be supplied, and will generate the instant fall of the power 
supply voltage by the side of a logical circuit, or a new voltage voice as the clock frequency 
of IC becomes high. The error on a logical circuit will be caused as a result. 
[0007] In order that especially the latest LSI may suppress the power consumption increase 
by increase of the total element number, power supply voltage is falling, and the acceptable 
variation range of power supply voltage is also small. Therefore, in order to hold down the 
voltage variation range at the time of high-speed operation to the minimum, the inductance 
which the decoupling capacitor element itself has is decreased, and to have f in the high 
frequency side rather than the clock frequency of IC is desired. 

[0008]Although it is known that it will be dependent on electrode structure or its size and the 
inductance of a capacitor needs optimization of electrode shape and the high-frequency- 
current distribution which flows through that, there is a limit also in it. Considering the 
decoupling capacitor as a supply source of an electric charge, in order to make not only low 
inductance but a voltage variation as small as possible, it is required to be large scale. 
[0009] However, if capacity is only enlarged so that he can understand from the above- 
mentioned formula, f Q will become small and the function as a capacitor in high frequency 
will deteriorate. Although C must be made small from a viewpoint of a high frequency 
characteristic, as a source of charge supply corresponding to the instant fall of power 
supply voltage, large scale is required, and if this antimony is not solved, realization of the 
decoupling capacitor which can respond to the clock frequency up to 1 GHz is difficult. 
[0010]By the way, three kinds of methods of decreasing inductance are considered. They 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 5/21/2008 



JP,lO-256080,A [DETAILED DESCRIPTION] 



Page 3 of 19 



are the way the 1st makes the length of a current route the minimum, the method of making 
the 2nd current route loop structure and making loop disconnection area the minimum, and 
the method of the 3rd distributing a current route to n pieces, and setting effectual 
inductance to 1/n. 

[001 1]The 1st method makes the capacity per unit area increase, should just attain a 
miniaturization, and can attain a capacitor element thin-film-izing and by miniaturizing. 
There is JP,60-94716,A as an example which thin-film-ized dielectric thickness to 1 
micrometer or less in order to obtain a capacitor with a good high frequency characteristic 
with large scale. 

[0012]Although there are JP.4-21 1 191, A and JP.8-88318.A as an example using a thin- 
film-dielectrics layer, the capacity per unit area of a capacitor is the maximum, and remains 
in the 4 nF/mm 2 grade. 

[0013]What is necessary is just to keep it from making a uniform direction the direction of 
current which flows into the electrode plate or electrode layer of the couple which forms a 
capacitor as much as possible, since the 2nd method is an effect which carries out offset 
reduction of the magnetic field which one current route forms by the magnetic field which 
approaching another current route forms. 

[0014]ln the 3rd method, while low inductance-ization can be attained by carrying out 
multiple connection of the capacitor divided into a large number, low impedance-ization is 
realizable. The capacity of each divided capacitor is small and resonance frequency f 

which shows a high frequency characteristic can be enlarged, this -- literature (Vol.37, IEEE 
Transcations on Electromagnetic Compatibility, and NO.2 (1995) besides T. H. Hubung.) 
155) it is alike, it also sets and proves theoretically and experimentally in the example which 
has arranged many chip capacitors to the printed circuit board of the bus between chips. 
[0015] 

[Problem(s) to be Solved by the lnvention]however - in the present laminated chip 
capacitor - the value of realizable inductance - at most -- it is 100pH and, as for resonance 
frequency f Q , capacity is set to about 50 MHz with the decoupling capacitor of 100nF. So, in 

order to correspond to a 1-GHz high-speed digital circuit from hundreds of MHz of future, 
the decoupling capacitor of the level of tens of or less pH is needed for inductance at least. 
[0016]The same technical problem exists also in the type built in a package or a multilayer 
substrate. The method of attaining low inductance-ization of a capacitor has three kinds of 
methods, as mentioned above, but. the above - using the dielectric membrane which 
shows high specific inductive capacity also in hundreds of MHz for attaining large low 
inductance-ization, 1) An electrode area is made small, it is necessary to make into an 
opposite direction the current which flows into the electrode which carries out 2 
confrontations, and to realize structure which shortens the current route as much as 
possible, and resonance frequency needs to be not less than 100 MHz with 3 parallel block 
construction. 
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[0017]ln the ferroelectric which is represented by barium titanate on the other hand and in 
which it has spontaneous polarization and high specific inductive capacity is shown, The 
fact that the specific inductive capacity decreases according to thin-film-izing is clarified 
these days, in barium titanate or PZT, specific inductive capacity is at most about [ 1000 or 
less ], and there is a limit also from a viewpoint of high capacity at 1 micrometer or less of 
thickness. 

[001 8] It is known for the ferroelectric with high specific inductive capacity of 1000 or more 
that it becomes impossible for the macroscopic spontaneous polarization to answer high 
frequency, and the frequency dispersion (specific inductive capacity should decrease 
substantially with frequency) in not less than tens of MHz is shown. Since the noise in a 
high-speed digital IC circuit contains the high frequency component covering a wide 
bandwidth, it may be unable to achieve the function as a normal source of charge supply 
with the material in which the dielectric dispersion in high frequency is shown. 
[0019]This invention is the large scale which can respond to a 1-GHz high-speed digital 
circuit from hundreds of MHz, and an object of this invention is to provide the thin film 
capacitor and lamination type thin film capacitor of low inductance. 
[0020] 

[Means for Solving the Problem]A thin film capacitor of this invention forms on a substrate a 
rectangular form electrode which consists of a shorter side and a long side, dielectric 
membrane, and said rectangular form electrode one by one, and forms a capacity 
extraction part in a long side of a uniform direction of said rectangular form electrode, 
respectively. Here, when the length of a and a shorter side is set to b for the length of a 
long side, it is desirable for b/a to be two or more. 

[0021]Dielectric membrane is a thin film of 2 micrometers or less of thickness which 
consists of a perovskite type multiple oxide crystal which contains Pb, Mg, and Nb as a 
metallic element, Specific inductive capacity in 1 kHz (room temperature) of test 
frequencies is [ specific inductive capacity in 2500 or more and 100 MHz (room 
temperature) ] 2000 or more, and the temperature characteristics of specific inductive 
capacity are less than (-40 ** - 85 **) **15%, and it is desirable for percentage reduction of 
specific inductive capacity at the time of direct-current 5v/micrometer electric field 
impression to be less than 40%. 

[0022]Dielectric membrane is a thin film which consists of a perovskite type multiple oxide 
which contains Ba, Ti, Zr, and Sn as a metallic element, these ingredients - BaTi 1 

y Zr x Sn y °3 " a table ~ in the bottom, x and y at the time, It is within limits surrounded by 
line segment A-B-C-D-E-F-A in drawing 1 , and it is desirable for the average crystal grain 
diameter d of a perovskite crystal to be 0.10-0.25 micrometer. 
[0023] 
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A lamination type thin film capacitor of this invention laminates by turns two or more 
rectangular form electrodes which consist of a shorter side and a long side on a substrate, 
and two or more dielectric membrane, and forms a capacity extraction part in a long side of 
a uniform direction of said rectangular form electrode, respectively. 
[0024] 

[Function]ln the thin film capacitor and lamination type thin film capacitor of this invention, 
to the long side of a rectangular form electrode, since the capacity extraction part was 
formed in the uniform direction, the direction of current which flows through an electrode 
turns into an opposite direction, moreover the course into which current flows can be 
shortened, and, thereby, low inductance-ization can be attained. When the length of a and 
a long side is especially set to b for the length of the shorter side of a rectangular form 
electrode, and b/a is two or more, it becomes possible to make inductance into the 
minimum. 

[0025]And by using the thing of the above-mentioned predetermined presentation as 
dielectric membrane of the above-mentioned thin film capacitor and a lamination type thin 
film capacitor, Since the dielectric membrane which could increase and moreover described 
capacity above has the small frequency dependence of specific inductive capacity, also in a 
high frequency region, it can have high specific inductive capacity, and can increase the 
capacity in a high frequency region. 

[0026]Therefore, in the thin film capacitor and lamination type thin film capacitor of this 
invention, high capacity and low inductance can be attained also in high frequency. 
[0027] 

[Embodiment of the InventionJThe thin film capacitor of this invention forms on a substrate 
the rectangular form electrode which consists of a shorter side and a long side, dielectric 
membrane, and said rectangular form electrode one by one, and forms a capacity 
extraction part in the long side of the uniform direction of a rectangular form electrode, 
respectively. 

[0028]The example of the basic constitution of the thin film capacitor of this invention is 
shown in drawing 2. In this drawin g 2, the rectangular form electrode 2 which becomes the 
upper surface of the substrate 1 from the shorter side a and the long side b is formed, the 
dielectric membrane 3 is formed in the upper surface of this rectangular form electrode 2, 
and the rectangular form electrode 4 is formed in the upper surface of this dielectric 
membrane 3. And the capacity extraction part 5 is formed in the long side b of the uniform 
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direction of the electrodes 2 and 4, and let the current which flows into the electrodes 2 and 
4 of the upper and lower sides of the dielectric membrane 3 be an opposite direction. 
[0029]The conventional thin film capacitor is shown in drawing 3 . In the conventional thin 
film capacitor, the rectangular form electrode 12 which becomes the upper surface of the 
substrate 1 1 from the shorter side a and the long side b is formed, the dielectric membrane 
13 is formed in the upper surface of this rectangular form electrode 12, and the rectangular 
form electrode 14 is formed in the upper surface of this dielectric membrane 13. And the 
capacity extraction part 15 is formed in the shorter side a which the electrodes 12 and 14 
counter, and let the current which flows into the electrodes 12 and 14 of the upper and 
lower sides of the dielectric membrane 13 be a uniform direction. 
[0030]As a substrate used by this invention, alumina, sapphire, a MgO single crystal, a 
SrTi0 3 single crystal, titanium covering silicon or copper (Cu), nickel (nickel), titanium (Ti), 
tin (Sn), a stainless steel (Fe) thin film, or sheet metal is desirable. Reactivity with a thin film 
is small especially, it is cheap, and intensity is large, and copper (Cu) sheet metal or a 
copper (Cu) thin film is desirable from the point of the crystallinity of a metal thin film in 
respect of low-resistance-izing [ in / desirably / for alumina and sapphire / a high frequency 
region ]. 

[0031]The rectangular form electrode of this invention consists of platinum (Pt), gold (Au), 
palladium (Pd), a copper (Cu) thin film, etc., for example, and platinum (Pt) and its golden 
(Au) thin film are the optimal also among these. Since reactivity with a dielectric is small 
and cannot oxidize easily, Pt and Au are because a lower dielectric constant phase is hard 
to be formed in an interface with a dielectric. 

[0032]Although electrode formation is producible by vacuum evaporation, metallizing, CVD, 
and a sputtering technique, low-temperature composition is possible for it, and its vapor 
phase synthetic methods, such as the magnetron sputtering method which can deter a 
reaction with dielectric membrane, are desirable. 

[0033]Although the rectangular form electrode of this invention consists of a shorter side 
and a long side, a shorter side and a long side are the concepts in which the square-like 
electrode of the same length is also contained. And when a capacity extraction part is 
formed in a long side, and the length of a and a long side is set to b for the length of a 
shorter side and b/a is two or more, low inductance-ization can be promoted further. 
Bengbu is formed in a capacity extraction part with solder etc., and it is connected to it in an 
external circuit, for example. 

[0034]Dielectric membrane is a thin film of 2 micrometers or less of thickness which 
consists of a perovskite type multiple oxide crystal which contains Pb, Mg, and Nb as a 
metallic element, and the specific inductive capacity in 1 kHz (room temperature) of test 
frequencies is [ the specific inductive capacity in 2500 or more and 100 MHz (room 
temperature) ] 2000 or more. 

And the temperature characteristics of specific inductive capacity are less than (-40 ** - 85 
**) **15%, and that whose percentage reduction of the specific inductive capacity at the 
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time of direct-current 5v/micrometer electric field impression is less than 40% is desirable. 

[0035]lt is a thin film which consists of a perovskite type multiple oxide which contains Ba, 
Ti, Zr, and Sn as a metallic element as other examples of dielectric membrane, these 
ingredients - BaTi 1 x y Zr x Sn y 0 3 -- a table - in the bottom, x and y at the time, It is within 
limits surrounded by line segment A-B-C-D-E-F-A in drawing 1 , and that whose average 
crystal grain diameter d of a perovskite crystal is 0.10-0.25 micrometer is also used. 
[0036]Although especially the dielectric membrane above-mentioned in this invention is 
desirable, it may be dielectric membrane, such as PZT except having described above, 
PLZT, BaTi0 3 , SrTi0 3 , and Ta 2 O s , and is not limited in particular. Such a dielectric thin film 

layer is produced by publicly known methods, such as PVD, a CVD method, and a sol gel 
process. 

[0037]The reason the dielectric membrane of the presentation expressed with the above- 
mentioned Pb-Mg-Nb system and BaTi Zr Sn O. is desirable, Since it does not have 

i ~x~y x y o 

macroscopic spontaneous polarization, the dielectric dispersion in high frequency is small, 
and it is because it was predicted theoretically that high specific inductive capacity is shown 
by fluctuation of the ion arrangement in a nano meter scale. In order to produce as a thin 
film gestalt, without changing the structure fluctuation of the nano meter scale in these bulk 
gestalt, Vapor phase synthetic methods, such as a sol gel process which can control the 
ion arrangement in composition ratio and a nano-scale from the stage in early stages of 
material composition or magnetron sputtering, and MOCVD, are the optimal. Therefore, 
what is called a Pb system relaxer dielectric that takes polarized structure in a local nano 
meter scale although it does not have macroscopic spontaneous polarization in bulk 
ceramics as a thin film candidate material, Its attention was paid to the Ba(Zr, Sn, Ti) O 

3 

system material in which a high dielectric constant is shown by coexistence of a phase 
although it did not have spontaneous polarization after all. 
[0038]Production of a Pb(Mg 1/3 Nb 2/3 ) 0 3 (PMN) thin film is explained. 

[0039]At least one sort of lead compounds first chosen from leaden (Pb) organic acid salt, 
mineral salt, and an alkoxide R OH, It mixes to the solvent shown by R OC H OH and 

i 2 2 4 

R 3 COOH (R 1 , R 2 , R 3 : with a carbon numbers of one or more alkyl group). When a lead 

compound contains crystal water at this time, dehydrating treatment is carried out so that 
water may not exist in produced Pb precursor solution. 

[0040]Next, the organic acid salt of Mg and Nb, mineral salt, at least one sort of Mg 
compounds chosen from an alkoxide, Nb compound is mixed to the solvent shown by the 
mole ratio of Mg:Nb=1:2 by R 1 OH, R 2 OC 2 H 4 OH, and RgCOOH (R^ R 2 , R 3 : with a carbon 
numbers of one or more alkyl group). The MgNb complex alkoxide molecule which 
performs predetermined operation after mixing, has absorption near 656-cm" 1 in an IR 
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spectrum, and has a stable Mg-O-Nb combination under existence of the organic metallic 
compound of other nucleophilicity is compounded. 

[0041 ]ln order to obtain the MgNb complex alkoxide molecule which has absorption near 
656-cm in an IR spectrum, there are the following methods. (1) How to promote the 
deether reaction in intramolecular by mixing the alkoxide raw material of Mg and Nb to a 
solvent, and raising the temperature of a solution till the boiling point of a solvent, for 
example, performing reflux operation under coexistence of the catalyst of acid etc. (2) How 
to add the stabilizing agent represented by an acetic anhydride, ethanolamine, etc. after , 
mixing the alkoxide raw material of Mg and Nb to a solvent as mentioned above, raising the 
temperature of a solution till the boiling point of a solvent and performing composite-ization 
by reflux operation. (3) How to promote the deester reaction in intramolecular by the reflux 
operation of carboxylate of Mg, and the alkoxide of Nb. (4) How to promote the 
dealcoholization reaction in intramolecular by the reflux operation of hydroxide of Mg, the 
alkoxide of Nb or the alkoxide of Mg, and hydroxide of Nb. (5) How to add stabilizing 
agents, such as the above-mentioned acetic anhydride and ethanolamine, in order to make 
nucleophilicity of a lead precursor small. By using one technique of more than, the MgNb 
complex alkoxide molecule which has a stable Mg-O-Nb combination under existence of 
other nucleophilicity organic metallic compounds is compoundable. The point of having a 
stable Mg-O-Nb combination also among these to the method of of (2) and (3) is desirable. 
[0042]The mixed solution of water and a solvent is made under ** the compound above- 
mentioned MgNb complex alkoxide solution, partial hydrolysis is performed, and the MgNb 
sol in which the above-mentioned MgNb complex alkoxide carried out the polycondensation 
is made to form. Partial hydrolysis is the method of replacing a part of alkoxyl group of 
intramolecular by a hydroxyl group, and carrying out a polycondensation by drying or the 
dealcoholization reaction in the replaced intramolecular. 

[0043]Produced Pb precursor solution, a MgNb complex alkoxide solution, or MgNb sol is 
mixed by the mole ratio of Pb:(Mg+Nb) =1:1, and it is considered as a PMN precursor 
solution. 

[0044]The produced PMN precursor solution is formed with techniques, such as a spin coat 
method, a dip coating method, and a spray method, on a substrate. 
[0045]Heat treatment is performed for 1 minute at the temperature of 300 ** - 400 ** after 
membrane formation, the organic matter which remained in the film is burned, and it is 
considered as a gel film. As for 1 time of thickness, 0.1 micrometer or less is desirable. 
[0046]After repeating membrane formation-heat treatment until it becomes predetermined 
thickness, it calcinates at 750 ** - 850 **, and the dielectric membrane of the crystalline 
substance of this invention is produced. Although the thickness of the obtained dielectric 
membrane is 2 micrometers or less, it is because capacity will become small when a 
routing counter increases and a capacitor is constituted if it becomes thicker than this. Its 1 
micrometer or less is desirable in respect of the ease of manufacture, and membraneous 
degradation, and especially when the thickness of dielectric membrane takes membranous 
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insulation into consideration further, 0.3 micrometer - its 1 micrometer are desirable. 
[0047]Also in the bottom of existence of other nucleophilicity organic metallic compounds 
using the technique of stabilizing the promotion of a reaction between the metallic 
compounds of Mg and Nb, and a complex alkoxide molecule, when such a PMN thin film 
compounds a MgNb complex alkoxide molecule, The feature is that is made to compound 
the MgNb complex alkoxide which has a stable Mg-O-Nb combination, and mixes the 
solution and Pb precursor solution containing this MgNb complex alkoxide molecule, and it 
compounds a Pb ( M 9 1/3 Nb 2/3 ) C> 3 precursor solution. 

[0048]The MgNb precursor solution obtained by such a technique, In an infrared absorption 
spectrum (the following, IR spectrum), it has absorption near 656-cm" 1 , The MgNb complex 
alkoxide molecule which already has the structure near a cholane byte (MgNb O ) in the 

2 6 

stage of a solution and which has a firm Mg-O-Nb combination is formed. For this reason, a 
Pb(Mg 1/3 Nb 2/3 ) 0 3 precursor is formed, without being stable and destroying Mg-O-Nb 

combination to other nucleophilicity organic metallic compounds (for example, lead 
acetate). 

[0049]The dielectric membrane of this invention is obtained by applying and calcinating this 
PMN precursor solution. In the case of a PMN thin film, the specific inductive capacity in 1 
kHz (room temperature) of test frequencies by this 2500 or more. In the temperature 
characteristics of 2000 or more and specific inductive capacity, the percentage reduction of 
the specific inductive capacity at the time of direct-current 5v/micrometer electric field 
impression will be [ the specific inductive capacity in 100 MHz (room temperature) ] less 
than 40% less than (-40 ** - 85 **) **15%. 

[0050]By carrying out hydrolysis treatment of the above-mentioned MgNb complex alkoxide 
molecule selectively, the MgNb sol of several nanometer order is formed and the Pb 
^ Mg i/3 Nb 2/3^ °3 P recursor containing the MgNb sol of several of this nanometer order is 
formed. The dielectric membrane of this invention is obtained by applying and calcinating 
this PMN precursor solution. Thereby, the same characteristic as the above is obtained. 
[0051]A BaTi 1 x y Zr x Sn y 0 3 system thin film is explained. 

[0052]As for the dielectric membrane of this invention, when expressed BaTi Zr Sn O 

1-x-y x y 3' 

x and y have the relation shown in drawing 1 , and moreover, the average crystal grain 
diameter d satisfies 0.10-0.25 micrometer. 

[0053]x and y carried out here within the limits surrounded by line segment A-B-C-D-E-F-A 
shown in drawing Tbecause the temperature change rates of electric capacity became 
larger than **8% in -25-85 ** in being up rather than line segment B-C-D-E in drawing 1. 
When it is on the right of line segment E-F, it is because x becomes smaller than 1200 in 
specific inductive capacity in being larger than 0.10. 

[0054]lt is because the rate of change of the specific inductive capacity to a DC bias has x 
in the tendency which becomes larger than 30% in being smaller than 0.01 when it is on the 
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left of line segment A-B namely. It is because y is in the tendency for specific inductive 
capacity to become small according to the size effect of BaTi0 3 further again in being 
smaller than 0.01 when it is caudad rather than line segment F-A namely. 
[0055]ln this invention, it is desirable from the point that it has large specific inductive 
capacity that there is relation between x and y within limits surrounded by line segment A- 
B-D-G-A in drawing 1, and it improves the temperature characteristics and DC bias 
characteristics of electric capacity. Here, the points G (x, y) are (0.05, 0.01). 
[0056]The average crystal grain diameter d was 0.10-0.25 micrometer because the average 
crystal grain diameter d had small specific inductive capacity when smaller than 0.10, and 
the temperature characteristics also worsened. It is because the rate of change of the 
specific inductive capacity to a DC bias will become large if the average crystal grain 
diameter d becomes larger than 0.25 micrometer. As for the average crystal grain diameter 
d, it is desirable that it is 0.14-0.25 micrometer from the point of improvement in specific 
inductive capacity. 

[0057]As for the thickness of the dielectric membrane of this invention, 0.3-1 micrometer is 
desirable especially 5 micrometers or less from a viewpoint of insulation-proof and 
membranous homogeneity. 

[0058]The dielectric membrane of this invention is a perovskite type multiple oxide which 
contains Ba, Ti, Zr, and Sn as a metallic element first, The value of x and y when these 
ingredients are expressed as BaTi Zr Sn O, produces the raw material solution within 
the limits surrounded by the line segment of drawing 1 , After applying this solution on a 
substrate, heat treatment desiccation is carried out, spreading and heat treatment are 
repeated, and it is obtained by forming and calcinating the film of desired thickness. 
[0059]That is, the dielectric membrane of this invention has a desirable thing in which 
control of the crystal grain diameter in control of a presentation of each ingredient, 
thickness, and a particle field (0.05-1 micrometer) is comparatively easy and to form by the 
following methods. 

[0060]First, an organic metallic compound like Ba, Ti, Zr, the organic acid salt containing 
each metal ion of Sn, mineral salt, or a metal alkoxide is used as a starting material, It 
mixes so that the range of x and y in BaTi 1 x y ZrSn y 0 3 may serve as a presentation with 
which it is satisfied of within the limits of the line segment of drawing 1 , and a raw material 
solution is prepared. Next, this raw material solution is applied on a substrate. Spreading of 
a solution can be performed by various methods, such as spin coating and dip coating. It 
may prepare to a desired presentation by producing independently a Ba(Ti, Zr) O and Ba 
(Ti, Sn) 0 3 solution, and applying it by turns. 

[0061]Next, in order to remove an organic matter from the coat applied on the substrate in 
this way, heat treatment is performed for 5 seconds - 2 minutes at 200-600 ** in the 
atmosphere, and after this, in order to crystallize, heat treatment for crystallization is 
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performed for 30 seconds - 10 minutes at 700-900 ** in the atmosphere. The dielectric 
membrane of desired thickness is obtained by repeating a series of processes of these 
spreading - heat treatment for crystallization, In order to obtain the average crystal grain 
diameter of 0.10-0.25 micrometer finally, 3-hour calcination for 10 minutes - is performed at 
1050-1140 ** in an oxygen containing atmosphere, and the dielectric membrane of 5 
micrometers or less, for example, this invention of 0.3-2 micrometers of thickness, is 
obtained. An average crystal grain diameter is controllable by calcination temperature or 
firing time. 

[0062]ln this invention, although Sr, Ca, Na, etc. may mix at 1 or less % of the weight as an 
inevitable impurity, it is uninfluential in the characteristic. 

[0063]Ba(Ti, Zr) 0 3 and Ba(Ti, Sn) 0 3 other than the crystal phase to which the obtained 

dielectric membrane is expressed with BaTi^ x y Zr x Sn y 0 3 may deposit. 

[0064]ln such a BaT^ x y Zr x Sn y 0 3 system thin film. By carrying out specified quantity 

substitution of the Ti atoms of BaTiC> 3 by Zr atom and Sn atom, when the phase transition 

point of three points is shifted near a room temperature and three kinds of phase transition 

peaks lap at a room temperature, high specific inductive capacity is realized. 

[0065]ln BaTi., A Zr A 0 3 and BaTi 1 _ B Sn B 0 3 . Since the phase transition points of three points 

differ to the same amount of B site substitution, temperature characteristics become good 
by adjusting x and y in BaTi 1 x y ZrSn y 0 3> maintaining high permittivity. 

[0066]Since paraelectrics character appears in ferroelectric character when the average 
crystal grain diameter in a thin film is furthermore made fine, decline in the specific 
inductive capacity in the state where it required direct current voltage although some 
specific inductive capacity fell is controlled, and DC bias characteristics become good. 
[0067]Also in a high frequency region like 100 MHz (room temperature) of test frequencies, 
in order that the spontaneous polarization which is the origin of ferroelectricity may 
disappear, the frequency dispersion of the dielectric constant resulting from spontaneous 
polarization becomes small, and also in a high frequency region, it has big specific 
inductive capacity further again. 

[0068]Namely, the specific inductive capacity of dielectric membrane is 1200 and 1 100 or 
more in 1 kHz of test frequencies, and 100 MHz, respectively, Since the temperature 
characteristics of electric capacity and the percentage reduction (DC bias characteristics) of 
the electric capacity satisfy the B weighting in the J IS of a capacitor, and according to 
direct-current-voltage impression are as small as less than 30% at the time of a 
5v/micrometer applied electric field, Not only in a low frequency wave, the ceramic 
condenser outstanding as a capacitor for high frequency circuits, such as an IC like a 
bypass capacitor or a decoupling capacitor, can be obtained. 

[0069]The lamination type thin film capacitor of this invention laminates by turns two or 
more rectangular form electrodes which consist of a shorter side and a long side on a 
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substrate, and two or more dielectric membrane, and forms a capacity extraction part in the 

long side of the uniform direction of a rectangular form electrode, respectively. 

A substrate, an electrode, and dielectric membrane are as having described above. 

[0070]One example of the lamination type thin film capacitor of this invention is shown in 
drawing 4 and drawing 5. The plural laminates of the rectangular form electrode 21 which 
this lamination type thin film capacitor becomes from a shorter side and a long side, and the 
dielectric membrane 22 are carried out by turns. 

And the rectangular form electrode 21 comprises the rectangular form electrode 21a of odd 
layers, and the rectangular form electrode 21b of even layers. 

[0071 ]As shown in drawing 5, in the long side of the uniform direction of the rectangular 
form electrodes 21a and 21b, respectively And the capacity extraction part 23a, The 
capacity extraction part 23a which 23b was formed the piece every and formed in the 
rectangular form electrode 21a of odd layers is connected with the terminal electrode 25a, 
and the capacity extraction part 23b formed in the rectangular form electrode 21b of even 
layers is connected with the terminal electrode 25b. The terminal electrodes 25a and 25b 
are formed in the shape of an L character, and a vamp is formed in the upper surface with 
solder, and it is connected to it in an external circuit, for example. 
[0072]The dielectric membrane 22 is formed in the upper surface of the rectangular form 
electrode 21a of odd layers formed in the top layer, and the insulation of the terminal 
electrodes 25a and 25b is achieved. Between the side tips of the terminal electrode 25a 
and the rectangular form electrode 21b, between the side tips of the terminal electrode 25b 
and the rectangular form electrode 21a, it fills up with the insulation material of an insulating 
layer, for example, a dielectric layer, and an identical material, and the insulation is 
achieved. The insulation material of a dielectric layer and an identical material is covered by 
the sides other than the terminal electrode of a layered product, and the insulation is 
achieved. 

[0073]The rectangular form electrodes 21a and 21b and the dielectric membrane 22 of 
such a lamination type thin film capacitor are formed like the above. The key map of the 
lamination type thin film capacitor of this invention is shown in drawing 6 - drawing 9. 
[0074] 

[Example]First, the dielectric membrane which consists of Pb(Mg Nb, ) O , and the 

I/O eLI O «j 

dielectric membrane with which it is expressed as BaTi Zr Sn O were produced, and 
the characteristic was evaluated. 

[0075]** Weighing of production acetic acid Mg and Nb ethoxide of dielectric membrane 
which consist of p b(Mg 1/3 Nb 2/3 ) Og is carried out by the mole ratio of 1 :2, Reflux operation 
(it is 24 hours at 124 **) was performed in 2-methoxyethanol, and the MgNb complex 
alkoxide solution (Mg=4.95mmol, Nb=10.05mmol, 2-methoxyethanol 150mmol) was 
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compounded. Next, 2-methoxyethanol of lead acetate (anhydride) 15mmol and 150mmol 
was mixed, and Pb precursor solution was compounded by the distillation operation in 120 

[0076]The MgNb precursor solution and Pb precursor solution were mixed so that it might 
be set to mole-ratio Pb:(Mg+Nb) =1:1, and it agitated enough at the room temperature, and 
the Pb ( M 9 1/3 Nb 2/3 ) 0 3 (PMN) precursor solution was compounded. The concentration of 

this solution was diluted with 2-methoxyethanol about 3 times, and it was considered as the 
coating solution. 

[0077]After Pt (1 1 1) used as an electrode made the surface of the above-mentioned Pt 
electrode on the sapphire single crystal substrate by which weld slag vacuum evaporation 
was carried out apply and dry said coating solution by a spin coater at 650 **, it heat- 
treated for 1 minute at 300 **, and the gel film was produced. After repeating operation of 
spreading-heat treatment of a coating solution, calcination for 1 minute (inside of the 
atmosphere) was performed at 830 **, and three kinds of Pb(Mg,..Nb 0/ .) CL thin films, 0.5 

I/O £.1 0 o 

micrometer of thickness, 1.0 micrometer, and 2.0 micrometers, were obtained. When the 
perovskite yield was calculated from the X diffraction result of the obtained thin film, it was 
about 95%, respectively. 

[0078]A gold electrode 0.2 mm in diameter is formed in all the produced thin film surfaces 
by weld slag vacuum evaporation, As a result of producing a thin film capacitor and 
searching for specific inductive capacity and dielectric loss on conditions (25 ** and 1 kHz 
(AdOOmV)) using an LCR meter (product 4284A made by Hewlett Packard), specific 
inductive capacity was 2620 and dielectric loss was 0.036, respectively. The temperature- 
characteristics evaluation result of the specific inductive capacity in a -40 ** to +85 ** 
temperature requirement is shown in drawing 10 . The temperature change rates (deltak/k 
(25 **)) of the specific inductive capacity k were -9.6% to +6.0%, and less than **15%. It is 
specific inductive capacity [ in / deltak can be set to variation with a specific inductive 
capacity of -40 ** to +85 **, and / in k (25 **) / 25 ** ]. 

[0079]The direct-current electric field dependency of specific inductive capacity is shown in 
d.rawing_1J. ■ The percentage reduction of the specific inductive capacity in a 5v/micrometer 
direct-current electric field was less than 40%. 

[0080]The impedance characteristic in 1.8 GHz was measured using the impedance 
analyzer (HP4291A by Hewlett Packard) from 1 MHz of the above-mentioned thin film 
capacitor. An electrode area and electrode thickness were changed and the capacity C and 
the inductance L of the thin film capacitor were adjusted so that the resonance frequency of 
a thin film capacitor might be set to not less than 300 MHz. It was 2040, when capacity was 
computed from the impedance in 100 MHz of test frequencies and having been asked for 
specific inductive capacity. The frequency characteristic of specific inductive capacity is 
shown in drawing 12. Temperature characteristics and direct-current electric field 
dependency were the same as the result in 1 kHz. 
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[0081]** Tetra-****- propoxytitanium which is a production starting material of the dielectric 
membrane with which it is expressed as BaTi Zr Sn O A tetra-n-propoxyzirconium 
and tetra-****- propoxytin were melted in 2-methoxyethanol which is a solvent, and the 
titanium solution, the zirconium solution, and tin fluid of 0.4M (mol/l.) concentration were 
produced, respectively. Metal barium was dissolved in 2-methoxyethanol which is a solvent, 
and the barium fluid of 0.4 M concentration was produced, four sorts of these solutions - 
BaTi 1 . x -y Zr x Sn y °3 ~ a table ~ 't mixed so that x and y at the time might become a value of 
Table 1 in the bottom, and the raw material solution was prepared. 
[0082]Subsequently, heat treatment desiccation was performed for 1 minute at 300 ** 
among the atmosphere to the coat obtained by carrying out the spin coat of these each raw 
material solution on a platinum (Pt) board, respectively, and heat treatment for 
crystallization was performed for 5 minutes at 750 ** among the atmosphere after this. The 
dielectric membrane which forms the thin film a 30 times repetition deed and whose 
thickness are 0.8 micrometer about a series of processes from spreading of the solution by 
such a spin coat to heat treatment for crystallization, performs calcination at 1050-1 140 ** 
among oxygen environment for 1 hour, and has the average crystal grain diameter d of 
Table 1 by 0.6 micrometer of thickness was obtained. 

[0083]When X diffraction measurement (XRD) analyzed the obtained dielectric membrane, 
as for all, the peak of the perovskite type oxide was checked. Dielectric membrane was 
observed with the scanning electron microscope (SEM), and the average crystal grain 
diameter was measured. Evaluation of dielectric characteristics vapor-deposited Au on 
dielectric membrane, was used as the upper electrode, and was performed by forming the 
Pt layer and plate capacitor which are lower electrodes. The LCR meter performed 
measurement and they could be f= 1 kHz of test frequencies, and impressed-electromotive- 
force Vrms =100mV. A rate of change with the specific inductive capacity (K) in a room 
temperature, a dielectric loss (DF), and an electric capacity of -25 ** and 85 ** is measured, 
and these results are shown in Table 1 . 

[0084JA rate of change (%) with an electric capacity of -25 ** makes -25 ** electric capacity 
C 25 , When electric capacity of 25 ** is made into C 2£ ., by x(C _ 25 -C 2£ .) 100 / C 25 , ask and a 

rate of change (%) with an electric capacity of 85 **, When electric capacity of 85 ** was 
made into C g5 and electric capacity of 25 ** was made into C oc ., it asked by x(C Q -C ) 

25 85 25 

100 / C 2g . When it was considered as electric capacity C 1 when electric capacity C Q when 

not impressing voltage for DC bias characteristics and the voltage of 5v/micrometer were 
impressed, it asked by (Cg-C^/CgXlOO and indicated to Table 1 . 

[0085]Characterization at 1 MHz - 1.8 GHz was performed using the impedance analyzer 
(HP4291A by Hewlett Packard, fixture HP16092A). Measurement of the impedance 
frequency characteristic estimated the equivalent series capacitance at 100 MHz (room 
temperature), and it asked for specific inductive capacity by it. These results are shown in 
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Table 1. 
[0086] 
[Table 1] 
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[0087]As shown in Table 1, the dielectric membrane of this invention surrounded by the line 
segment of the point A, B, and C of drawing 1 , D, E, F, and A, The specific inductive 
capacity at 1 kHz and 100 MHz (room temperature) has 1200 and high permittivity of 1 100 
or more, respectively, and its temperature change rates of electric capacity are also as 
small as **8% or less, and it understands [ 2.76% or less and ] that dielectric loss is also 
small. 

[0088]ln a with a particle diameter [ below 0.10 micrometer ] sample (No.27, 29), the 
specific inductive capacity at 1 kHz is less than 1200, or the specific inductive capacity of 
100 MHz will be less than 1 100. 

[0089]Change of electric capacity [ as opposed to a DC bias at this invention ], At the time 
of 5v [/micrometer ] impression, it is less than 30% of fall, and the specific inductive 
capacity at 1 kHz and 100 MHz (room temperature) is 1200 and 1 100 or more, respectively, 
and it turns out that the temperature change rates of electric capacity are less than **8%. 
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[0090]The 1st platinum electrode layer was formed by the weld slag of the platinum target 
with the 1st mask pattern on the alumina sintered body board with an example 1 thickness 
of 0.25 mm. Formation of the electrode layer used the high frequency magnetron sputtering 
method. Ar gas was introduced in the process chamber as gas for weld slag, and the 
pressure was maintained to 6.7 Pa with evacuation. 

[0091 ]A substrate holder and three target holders are installed in a process chamber, and 
the weld slag from three kinds of target materials is possible. The substrate holder was 
moved to the target positions of the material kind which forms membranes at the time of 
weld slag, and the distance between substrate-targets was fixed to 60 mm. 
[0092]Between the substrate holder and the target, the seal of approval of the high 
frequency voltage of 13.56 MHz was carried out by the external RF generator, by the 
magnetron magnetic field formed with the permanent magnet installed in the target back, 
high-density plasma was made to generate near the target, and the weld slag of the target 
surface was performed. The seal of approval of high frequency voltage was possible 
independently of three targets, and in this example, the seal of approval of it was carried 
out only to the target of the maximum contiguity in a substrate, and it generated plasma. 
The substrate holder has a heating machine style with a heater, and the substrate 
temperature under weld slag membrane formation was controlled to become fixed. 
[0093]Three kinds of 0.1-mm-thick metallic masks are installed in the target side of the 
substrate installed in the substrate holder, and it was considered as the structure which a 
required mask can set to a substrate film formation surface according to a membrane 
formation pattern. 

[0094]After applying and drying the coating solution which consists of Pb(Mg Nb ) O 

i /3 2/3 3 

obtained by [ as having described above ] by a spin coater on the alumina substrate in 
which the 1st electrode layer was formed, it heat-treated for 1 minute at 300 **, and the gel 
film was produced. After repeating operation of spreading-heat treatment of a coating 
solution, calcination for 1 minute (inside of the atmosphere) was performed at 830 **, and 
the Pb(Mg 1/3 Nb 2/3 ) C» 3 thin film was obtained. 

[0095]Resist was applied on the obtained above-mentioned dielectric membrane, negatives 
were exposed and developed according to the photo lithography process, and dielectric 
membrane was patterned after pattern shape by the wet etching which makes this a mask. 
Then, the 2nd platinum electrode layer was formed by the sputtering technique. The 
capacitor shown in drawing 2 and drawing 3 was produced. 

[0096]The impedance characteristic of 1.8 GHz was measured using the impedance 
analyzer (HP4291 A by Hewlett Packard) from 1 MHz of the thin film capacitor of the basic 
structure which consists of one layer of produced dielectric membrane. A result is shown in 
Table 2. 
[0097] 
[Table 2] 
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36 


290 


0.6 


99 


• 5 


a! 


1.00 


0.25 


0.25 


8.6 


34 


340 


0.6 


93 


6 




0.30 


0.30 


1.00 


3.1 


34 


150 


0.4 


233 


• 7 




0.35 


0.70 


2.00 


9.0 


36 


440 


0.6 


80 


♦ 8 




0.71 


0.35 


0.49 


9.0 


36 


840 


0.6 


58 


♦ 9 




0.50 


1.00 


2.00 


1.1 


2.2 


2750 


0.1 


91 



[0098]ln the case of the sample number 4, from this table 2, with the structure of drawing 2, 
for example a= 0.71 mm, It was b= 0.35 mm, and the capacity component showed the 
value of 8.9nF and inductance component 290pH, resonance frequency was 99 MHz, and 
the resistance component (impedance) in resonance frequency was 0.6ohm. 
[0099]When the thin film capacitor was fractured and scanning electron microscope (SEM) 
observation was performed about sample No.1-8, the thickness of dielectric membrane was 
about 0.5 micrometer. In the case of the sample number (a= 0.35 mm and b= 0.70 mm) 2, 
the capacity component showed the value of 8.7nF and inductance component 130pH, 
resonance frequency was 147 MHz, and the resistance component was 0.5ohm. If an 
electrode area is made smaller, capacity, inductance, and any value of resistance can be 
made small. 

[0100]When the current which flows into a pair of electrode with the structure of drawing 3 
was a forward direction and it was a= 0.71 mm and b= 0.35 mm (sample number 8), as for 
9.0nF and an inductance component, those with 0.6 ohm and the resonance frequency of 
840pH and a resistance component were [ capacity component ] 58 MHz. Even when it 
was a time (sample number 7) of current routes being a= 0.35 short mm and b= 0.70 mm, 
as for 9.0nF and an inductance component, 440pH and the resistance component of the 
capacity component were 0.6ohm, and resonance frequency was 80 MHz. 
[0101]Although the result of the sample numbers 1-9 was shown in Table 2, it inserted in 
the sample number 9 for comparison of the result of a monolayer capacitor with a thickness 
of 10 micrometers which comprises a bulk sintered compact of BaTiO . It turns out that the 

capacity per unit area is small single or more figures compared with the thin film capacitor 
of this invention. 

[0102]From the result of these tables 2, the capacity of a hit is 1 to 10nF much more, and 
with and the large scale more than 20 nF(s)/mm 2 per unit area. That resonance frequency 
can obtain a not less than 100-MHz veneer capacitor, It has the electrode structure of as 
[ whose current which flows into an electrode is an opposite direction ], and it is required for 
the aspect ratio (b/a) of drawing 2 to be one or more, and for inductance to be 200 or less 
pH, and when b/a is two or more, it turns out that it is the most desirable. 
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[0103]The large scale more than 20 nF/mm hit 2 was further acquired for drawing 2 and 
both the structures of drawing 3 . Took especially the structure of drawin g 2, using said 
PMN thin film, when electrode shape was a= 0.35 mm and b= 0.70 mm, the characteristic 
that capacity is 8.7nF (35 nF/mm 2 ) and inductance 130pH, and resonance frequency is 147 
MHz was shown, but. Although the value whose capacity is almost equivalent was obtained 
in the structure of drawing 3, inductance was 440pH and its resonance frequency was as 
low as 80 MHz. The electrode structure of this drawing 3 is the same as the conventional 
laminated chip capacitor, and now, the value of inductance cannot be conventionally 
decreased substantially from a level, and it turns out that a not less than 100-MHz mass 
decoupling capacitor is unrealizable. 

[0104]The coating solution which consists of example 2BaTi„ Zr Sn CL (x= 0.05, y= 

1-x-y x y 3 v 7 

0.02, sample No.14 of Table 1) was produced as mentioned above, and the thin film 
capacitor of the same electrode shape as the sample of Example 1 was produced like the 
above-mentioned Example 1 . It asked like the above-mentioned example about the 
characteristic of this thin film capacitor. The result was indicated to Table 3. 
[0105] 



[Tat 


ile 3] 




No. 


m 


a 


b 


b/a 


sac 


C/ab 










on 




nP 


nF/m* 


L (ptD 


a 


fo 01Hz) 


10 


a 


0.25 


1.00 


4.00 


6.5 


26 


125 


0.5 


177 


11 


m 


0.35 


0.70 


2.00 


6.5 


26 


130 


0.5 


172 


12 


m 


0.50 


0.50 


1.00 


6.6 


25 


196 


0.5 


150 


•13 


m 


0.71 


0.35 


0.49 


6.6 


26 


398 


0.6 


93 


•14 


m 


1.00 


0.25 


0.25 


6.5 


25 


430 


0.5 


95 


15 


m 


0.30 


0.30 


1.00 


2.3 


24 


160 


0.4 


260 


<16 


m 


0.35 


0.70 


2.00 


6.6 


26 


450 


0.6 


92 


•17 


m 


0.71 


0.35 


0.49 


6.7 


25 


895 


0.6 


65 


•18 


m 


0.50 


1.00 


2.00 


1.1 


2.2 


2750 


0.1 


91 



[0106]From this table 3, the capacity of a hit is 1 to 10nF much more, and with and the 

large scale of 20 nF(s)/mm per unit area. That resonance frequency can obtain a not less 
than 100-MHz veneer capacitor has the electrode structure of as [ whose current which 
flows into an electrode is an opposite direction J, and it turns out that the aspect ratio (b/a) 
of drawing 2 is one or more, and inductance is 200 or less pH. 

[0107]The lamination type thin film capacitor as shown in drawing 4 was produced like 
example 3 Example 1 . 

[0108]That is, it carried out by repeating the process of producing a platinum electrode by 
magnetron sputtering on an alumina substrate, and producing dielectric membrane by a sol 
gel process on it. 

[0109]lt is the structure which provided two extraction electrode parts in the topmost part as 
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a terminal electrode. 

[01 10]The impedance characteristic in 1.8 GHz was measured using the impedance 
analyzer (HP4291A by Hewlett Packard) from 1 MHz of the produced thin film capacitor. In 
axb=0.35x0.70-mm , when the number of dielectric membrane was [ effective electrode 
area ] five, 42.5nF (hitting further 34.2 nF/mm 2 ) and effective inductance were [ 35pH and 
effective resistance ] lOOmohms, and the resonance frequency was 130 MHz in effective 
capacity. In axb=0.2x0.2-mm 2 , when the number of dielectric membrane was [ an electrode 
area ] ten, 14.3nF (hitting further 35.8 nF/mm 2 ) and effective inductance were [ 20pH and 
effective resistance ] 55mohms, and the resonance frequency was 298 MHz in effective 
capacity. 
[0111] 

[Effect of the lnvention]As explained in full detail above, in this invention, the capacity 
extraction part was formed in the long side of a rectangular form electrode in the uniform 
direction. 

Therefore, the direction of current which flows through an electrode turns into an opposite 
direction, moreover the course into which current flows can be shortened, and, thereby, low 
inductance-ization can be attained. 

In a high frequency region, a mass thin film capacitor can be obtained by using the 
dielectric membrane which has high specific inductive capacity also in a high frequency 
region. 

[0112]Therefore, the large scale more than 20 nF(s)/mm 2 per much more unit area, And a 
thin film decoupling capacitor with low inductance (100 or less pH) and the resonance 
frequency of not less than 100 MHz can be provided, Effective removal of the simultaneous 
change noise in the high-speed digital IC circuit which operates by a 1-GHz clock frequency 
from several 100 MHz, and steady stabilization of power supply voltage can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawingjjln empirical formula BaTi 1 x y Zr x Sn y 0 3 , it is the figure which indicated x on the 
horizontal axis and indicated y on the vertical axis. 

[Drawing 2]lt is a perspective view showing the basic constitution of the thin film capacitor 
of this invention. 

[Drawing i_3]it is a perspective view showing the basic constitution of the conventional thin 
film capacitor. 

[Drawing4]lt is a perspective view showing the basic constitution of the lamination type thin 
film capacitor of this invention. 

[DrawingJ5](a) is the sectional view which met the a-a line of drawing 3 , and the sectional 
view where (b) met the b-b line of drawing 3 . 

[Drawing_6]lt is a perspective view showing the key map of the lamination type thin film 
capacitor of this invention. 

[D[§wjngj7]lt is the side view seen from the direction of A of drawing 6 . 

[ Drawin g 8]lt is the side view seen from the direction of B of drawing 6 . 

[ Drawin g 9]lt is the front view seen from the direction of C of drawing 6 . 

[Pja_ w Mg_lQ]lt is a figure showing the temperature characteristics of the specific inductive 

capacity in 1 kHz of test frequencies of the Pb(Mg 1/3 Nb 2/3 ) 0 3 thin film produced in the 

example. 

[Drawing H]K is a figure showing the direct-current electric field dependency of the specific 
inductive capacity in 1 kHz of test frequencies of the Pb(Mg 1/3 Nb 2/3 ) 0 3 thin film produced 
in the example. 

[Drawing 12]lt is a figure showing the frequency characteristic of the specific inductive 
capacity of the Pb ( M 9 1/3 Nb 2/3 ) 0 3 thin film produced in the example. 

[Description of Notations] 
1 ... Substrate 

2, 4, 21a, 21b ... Rectangular form electrode 
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3, 22 ... Dielectric membrane 

5, 23a, 23b ... Capacity extraction part 

25a, 25b ... Terminal electrode 



[Translation done.] 
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